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LINE-1 or L1 retrotransposons have accounted for 1/3 of
the genomes of humans and other mammals through
direct insertion and mobilization of other DNAs, such as
Alus and processed pseudogenes. In this talk, I discuss two
recent "surprises" in our study of L1 biiology. First, about
100 L1s are able to retrotranspose by a "copy and paste"
mechanism in the average human genome. However, a
small number of "hot" L1s account for most of this activ-
ity. Recently, we found that sequence polymorphisms
have "cooled off" about a third of the "hot" L1 alleles, and
that these sequence polymorphisms along with presence/
absence polymorphisms lead to considerable genetic var-
iation in retrotransposition capability among individual
humans. We estimate that the variation in retrotransposi-
tion capability among humans is up to 400-fold. Second,
evidence from genome sequence and human insertions
previously led us to believe that the bulk of retrotranspo-
sition occurred in male and female germ cells, although
some retrotransposition was thought to occur in early
embryonic development. Now we have used mice carry-
ing an L1 transgene driven by its endogenous promoter,
and found that most, if not all, retrotransposition events
occur in early embryonic development in these animals.
In fact, the bulk of new insertions in these transgenic mice
are not passed from generation to generation. In addition,
the rate of retrotransposition in these mice does not corre-
late with the methylation status of the L1 promoter. Find-
ing substantial individual variation in retrotransposition
capability and extensive retrotransposition during mam-
malian development has had a profound effect on our
thinking about the role of these mobile DNAs in genome
evolution and human development.
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